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In Response to OflRce Action dated January 29, 2008 

Amen DMENTS to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 



1-19. (Canceled) 

20, (Currently Amended) A method for improving the measurement of a plurality of lypes of 
specific particles of a sample using a photodetector associated with a biological analysis 5)^ & m 
wherein eachtvpcof the nluralitv of types of specific pdxticles ox e adapt e d to emit idontifiablo 
signnls bocod on th e int e raction of th e sp e cific particl e s is labeled with a corresponding probes 
and wiaQ f (M.ft tho identifiabl e signals are captur e d by the photodetector to yi e ld an outpU ; t - s i gQai 
and wh e roin the photodctoctor is adapted to bo operertQA - al n feffegent oonfigumtions that r e spond 
difforontly to the id e ntifiabl e signals probe such that each tvpc of the plurality of t y pes of specific 
narticles emits an id^tifiable signal that diflfeis from the identifiable simgls ofth^ oth^r typgs of 
the plurality of types of specific particles, the method comprising: 

providmg a photodetector co nfigured in a first configuration comprising a furst dynamic 
range having a fixst upper limit; 

performing a first measurement of the identifiable signals with the photodetector at a fee 
first configuration such that the photodetector yields a first output signal representing a 
m Q asurom e nt the abundance of a first type of the plurality of types of specific particles, wfe«ei» 
the first m e asurem e nt at th e first configuration is adopted to measure q first compon e nt of th e 
idontifiablQ oi o nfllQ and yields a second out p ut signal representing the abundancg of a S^ond type 
of the pluralitv of types of specific particles : 
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configuring the photodetector to a second configuration comprising a second dynamic 
range having an upper limit that is greater than the first upper limit: 

performing a second measurement of the identifiable signals with the photodetector at a 
th£ second configuration such that the photodetector yields a second third output signal 
representing a measuromont the abundance of asceoa d the first type of the pluralily of typos o f 
specific particles, wherein tho second measurement at the sooond oonfigwra ri on is adapted to 
m e asure a second oomponont of the identifiabl e signals, the s e cond component is weaker than 
and yields a fourth output signal representing the abundance of the second type of specific 
particles, the first component oiitpilt ff^PT^ ^l exceeds the first upper limit, and the particles of the 
first type of specific particles are more abundant in the sample than the particles of the second 
type of specific particles; aed 

determininp; tha t the first Qutput signal fetlls outsidc of the first dynamic range bv 
deteimioing that the first output signal is greater than the first upper limit; and 

adjusting on e of th e first and soo^d output &ig n ftk based on a relationship^ ^ ot^voon the 
first Q3 f id ^e e € Hid - parameters to obtain a s e parat e ly scaled r e presentation of at least one of the 
identifiable aigpalo whoroin tho ropregentation of th e identifiable signals include s gen e rating 
represcntationg of the first and oeoondtip e s of th e plurality of typ e s of sp e cific particl e s 
combining the first measurement and the second measurement to determine a scaled 
representation of the first outout simal at the first c onfiguration . 



21-22. (Canceled) 
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23 . (Currently Amended) The method of claim 20, wherein adjuatlng one of combining the 
first measurement and Oie second output signals measuretqent comprises scaling the first output 
signal to a scale associated with the second configuration such that, based on the second 
configuration, the s econd compo a o ga t third output signal is measured and the first compon e nt 
output signal is represented based on the scaling of the measured value fi^om the third output 
signal at the iifst second configuration. 

24. (Currently Amended) The method of claim 23, wherein the scaling of the first 
component output si^al allows representation of both the second and first compon e nts output 
signals when a dynamic range associated with the detector is limited and would is not fee able to 
measure the first oomponont output signal at the seeead first configuration. 

25. (Currently Amended) The method of claim 24, wherein the detector is a charge-coupled 
device and the first configuration comprises an exposure duration TI oolootod to measure the first 
o6mpoae»t of tho idontifiablo Gignfllg . 

26. (Cuirently Amended) The method of claim 23, wherein the second configuration 
comprises an exposure duration T2 ooloctod to - m e aflwr e th e s e cond compon e nt of tho identifiable 
«^ak, wherein the exposure dxiration T2 is longer shorter than the exposure duration Tl. 

27. (Currently Amended) TTie method of claim 26, wherein the scaling of tho firc i t output 
signal combining comprises multiplying a valve of the third output signal value by a ratio 
T2/T1 to determine the scaled representation of the first output signal at the first configuration . 
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28. (Currently Amended) The method of claim 24, wherein the detector is a charge 
multiplier and the first configuration comprises an operating voltage VI s e lect e d to m e asur e th e 
first componont of tho identifiable signals . 

29. (Currently Amended) The method of claim 28, wherein the second configuration 
conipiises an operating voltage V2 s e lected to measure the scoond oomponont of tho identifiable 
signals , wdierein the operating voltage V2 is feagfeer lower than the operating voltage VI, 

30. (Currently Amended) The method of claim 29, wherein the scaling of th e first -€ >i^pat 
oignal combining to determine comprises detemiuimg 4he a scaled value Nl* of the first output 
signal based on a the third output signal and the relationship Iog(Nr)=m log(V2A^l) where m 
represents a slope of a curve obtained by plotting the multiplier's gain versus the voltage in a log- 
log manner. 

3 1 . (Original) The method of claim 3 0, wherein the charge multiplier comprises a 
photomultiplier tube. 

32. (Original) The method of claim 3 0» wherein the charge multiplier comprises a charge 
intensifier. 

33. (Currently Amended) A method of extending the dynamic range of a photodetectgr that 
measures detectable signals fi-om a sample undergoing a biological analysis wherein the 
detectable signals represent two or more components of the sample, the method comprising: 
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providing a photodetcctor configured in a first conj5gurati Qn comprising a first dynamic 
range having a first upper limit: 

e bteamag t>erfQrminQ. a first measurement of the detectable signals to obtain a first output 
signal and a second output signal firom the photodetcctor operated at a the first configuration such 
that aMews- m e afluromontof the first output signal represents a first component of the detectable 
signal s> and the second output signal represents a second component of the detectable signals : 

configuring the photodctector in a second configuration comprising a second dynamic 
range having an upper limit that is greater than the first upper limit: 

Ab rnining n noonnd pgrfbrmin g a second measurement of the detecta b le signals to obtain a 
third output sigtial and a fourth output signal from the photodctector operated at a ^ second 
configuration such that allows measurement of a s e cond the third output signal represents the 
first component of the detectable signals and the fourth output signal represents the second 
component of the detectable signals, v^herein the second first configuration is such that the first 
output signal of the first component of the detectable signals would - fa B f^ls outside the 
photodetector's dynamic range; and 

scaling separately the first output signal to a scale associated with the second 
configuration wherein the amount of scaling depends on the first and second configurations and 
the third output signal., wherein the separately scaled first output signal allows the generation of a 
representation of the first output signal at the seeead first configuration. 

34. (Previously Presented) The method of claim 33, wherein the first component of the 
detectable signals is stronger than the second component of the detectable signals. 
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35. (Canceled) 

36. (Currently Amended) The method of claim 34, wherein scaling the &st output signal 
allows representation of both the first and the second components when the dynamic range 
associated with the detector is limited and would not be able to measure the first component at 
the second first configuration. 

37. (Currently Amended) The method of claim 36, wherein the detector is a charge-coupled 
device and the first configuration comprises an e^cposure duration Tl gcleotod to mcaoitfo the first 
eeaapon e ntof tito - ^ e tootablo Qignolfl , 

3 8. (Currently Amended) The method of claim 37, vrtierein the second configuration 
comprises an exposure duration T2 selected to meaisure a the second component of the detectable 
signals, wherein the duration of T 1 is longer than the duration of T2. 

39, (Currently Amended) The method of claim 38, wherein the scaling of the first output 
sa^al eonnhininff comprises multiplying a value of the &Fst third ou^ut signal value by a ratio 
T2/T1 to determine the scaled representation of the first output signal at the first configuration . 

40. (Currently Amended) The method of claim 36, wherein the detector is a charge 
multiplier and the first configuration comprises an operating voltage VI ooloctod tomeasur e th e 
first oomponont of thodetectobl e signals . 
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41. (Currently Amended) The method of claim 40, wherein the second configuration 
comprises an operating voltage V2 s e l e ct e d to niooauro the s e cond componont of tho dctootoble 
Sigflals Xlm iQ^vgr thmthfi QP^^ti^R YQlitflfiQ 

42. (Currently Am^ded) The method of claim 4 1 , wherein the scalii^ of the first output 
signal comprises determining the a scaled value Nl' of the first output signal based on a the third 
output signal and the relationship log(NV)=TO log(V2/Vl) where m represents a slope of a curve 
obtained by plotting the multiplier's gain versus the voltage in a log-log manner. 

43. (Original) The method of claim 42, wherein the charge multiplier comprises a 
photomultiplier tube. 

44. (Original) The method of claim 42, wherein the charge miiltiplier comprises a charge 
intensifier. 

45. (Currently Amended) A method for improving the measurenaent of a plurality of types of 
specific particles of a sample using a photodetector associat e d with a biologiool onolysis syst e m 
wherein each type of the plurality of types of specific particles ore adapted" to emit identifiable 
signals based on flao integfOiOtion of tho gpooifio porticles is labeled with a corresponding proboo 
and wherein the identifiabl e signals or e captur e d by th e photod e t e ctor - to yield on output signal 
and wherein the photod e t e ctor is adapted to b e op e rat e d at difForont configurations that r e spond 
difForontlv to the identifiabl e signote probe such that each type of the plurality of tvpes of specific 
particles emits an identifiable signal that differs from the identifiable signals of the other types of 
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the plurality of types of specific particles, the method comprising: 

providing a photodetector configured in a first configuration comtmsinp a jHist dynamic 
range having a first lower limit: 

performing a first measurement of the identifiable signals with the photodetector at a fte 
first configuration such that the photodetector yields a first output signal representing a 
m oas Hf o aft o a t the abundance of a first type of the plurality of types of specific pairticles, whoroin 
th e first m e asurem e nt at th e first confifiuration is adapted to measur e a first component of th e 
id e ntifiable signals and yields a second output signal representing the abundance of a second type 
. . of the plurality of types of specific particles ; 

configuring the photodetector to a second configm-ation comprising a second dynamic 
range having a lower limit that is less tha n the first lower limit: 

performing a second jneasurement of the identifiable signals witihi the photodetector at a 
the second configuration such that the photodetector yields a second third output signal 
representing a measur e m e nt the abimdance of a second the first type of the plurality of types of 
specific particles, whoroin the sooond measurement at th e s e cond configuration is adapted to 
moQQuro a oooond compon e nt of the id e ntifiabl e-si gn ala, the second compon e nt4 -&- stronger than 
and yields a fourth output signal representing the abundance o f the second tvne of the specific 
particles, the first component output signal is less than the first lower limit and the particles of 
the second type of specific particles are more abundant in the sample than the particles of the first 
type of specific particles; mi 

detmnining that the first output signal falls outside of th e first dynamic range by 
determining that the first^ output signal is less than tibie first lower limit; and 

adjuoting one of th e first and s e cond output oignolo - based on a r e lationship bct^TO e n the 
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first and aeoond parameters to obtain a s e par a t olj^ ocal od repres e ntation of at loaflt on e of tfae 
idcntifiablc - &ignals wh e rein th e r e pres e ntation of flio identifiable □igtiols inoludcfl ficnerating 
T^pr e sentationo of th e first and oooond types of the plxnalit)^ of typog of flpooifio particl e s 
cnmhinin p the first measurement and the second measxjprem ent to determine a scaled 
representation of the first output signal at the first confifiouation. 

46. (Cuirently Amended) The method of claim 45, wherein a ^«feig one of Pffl-'Pbining the 
first measurement and Ae second output signals measurement comprises scaling the first output 
signal to a scale associated with the second configuration such that, based on the second 
configuration, the oooond component third output signal is measured and the first compon e nt 
output signal is represented based on the scaling of the measured value firom the fkst third output 
signal ^ttfe^^^cpfid configuration. 

47. (Currently Amended) The method of claim 46, wherein the scaling of the first 
compon e nt output signal allows representation of both the second and first componontD ou^ut 
fiipnflls when a dynamic range associated with the detector is limited and ¥ ffltttd is not fee able to 
measure the first compon e nt output signal at the see^id first configuration. 

48- (Currently Amended) The method of claim 47, wherein the detector is a charge-coupled 
device and the first configuration comprises an exposure duration Tl selected to moasurc the first 
component of th e identifiabl e signals . 
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49. (Currently Amended) The method of claim 48, wherein the second configuration 
comprises an exposure duration T2 soloctcd to moaourc tho second componont of the identifiable 
signals , wherein the exposure duration T2 is shorter longer than the exposure duration Tl . 

50. (Currently Amended) The method of claim 49, wherein the scaling of the fif at output 
ft igt » n l combining comprises multiplying a value of the first third output signal valu e by a ratio 
T2/T1 to determine the scaled representation of the first output signal at the fi rst configuration. 

51. (Currently Amended) The method of claim 47, wherein the detector is a charge . 
multiplier and the first configuration comprises an operating voltage VI sel e cted to moafluro the 
first component of tho idontifiablc signals . 

52. (Currently Amended) The method of claim 51, wherein the second configuration 
comprises an operating voltage V2 soteoted to m e asur e tho oocond component of the idontifiable 
signals , wherein the operating voltage V2 is lew» higher than the operating volt^e VI . 

53. (Currently Amended) The method of claim 52, wherein the scaling of tho - fet output 
sigial" or^mhininp to detennine comprises detemiining fee a scaled value NT of the first output 
signal based on a the third output signal and the relationship log(Nl ')=m log(V2Ai^l ) wh^ m 
represents a slope of a curve obtained by plotting the multiplier's gain versus the voltage in a log- 
log manner. 
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54. (Previously Presented) The method of claim 53. wherein the charge multiplier comprises 
a photomnltiplier tube. 



55. (Previously Presented) The method of claim 53. wherein the charge multiplier comprises 
a charge intensifier. 
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